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Sth Annual Trauma Anesthesia and

Critical Care Symposium

PROGRAM

WEDNESDAY, JUNE 10, 1992

5:30 DML -T:30 DML

Pre-Registration
Austerdam Marriorr Horel (Conference LeveD
Stadhouderskade 19:21, 1054ES Amsterdam, The Netherlands

THURSDAY, JUNE 11, 1992

700 AM.
T30 AN

40 AN

R20 AN

S:50 AN

930 AML

940 ALM.

10:00 AM.

10:20 AM.

10:40 AM.

11:00 AM.

[2:15 M.

12:30 PM.
230 DML

DID YOU KNOW THAT MANY EMS SYSTEMS REQUIRE THAT PROFESSIONALS
WHO MANAGE TRAUMA OBTAIN AS MANY AS 20 CREDIT HOURS
ANNUALLY AND SPECIFICALLY IN TRAUMA?

Registration. Continental Breakfast
Opening Addresses
Christopher M. Grande, M.D.
John K. Stene, M.D., PR.D.

PLENARY SESSION |

Moderator: Adolph H. Giesecke, MUD.

History of Trauma Anesthesia: Antiquity to 1987
David 1. Wiikinson, MBBS, FEARCS

History of Trauma Anesthesia: 1987 to Present
Christopher M. Grande, M.D.

The International Trauma Anesthesia Survey
Jerm P Nolun, MB, ChB, FEARCS
Michuel 1. Parr, MBBS, MRCP FCAnacs

Panel Session: Questions and Answers
Adolph H. Giesecke. M.D. und Facules
Break - Visit Exhibits and Posters
PLENARY SESSION [1
Moderator: John K. Stene, NM.D., Ph.D.
Trauma Anesthesia in Norway
Torben Wishorg, M.D., CEAA
Trauma Anesthesia in Austria
Wulter Mauritz, M.D.
Trauma Anesthesia in South Africa
Duavid FE Morrell, MBChB, EAA(SA)
The Persian Gulf Crisis:
A Retrospective Analysis from an Anesthesia Perspective
Brian F. Condon, M.D.
Colin A. B. McLaren, MB, ChB, FFARCS
John Restall, M.D., BS, FEARCS
Mohamed Sevaj, MB, BCh
Panel Session: Questions and Answers
John K. Stene, M.D., Ph.D. and Faculdns
Lunch (On Your Own) - Visit Leidesplein and Vondelpark
SIMULTANEOUS BREAKAWAY SESSLONS
1. DPediatric Trauma Anesthesia
Moderator-in-Chicf: Jeffres M. Berman, MUD.
Moderators s Pierre Carli, MUD.
11 deLange, M.D.
Nmun Hu”, \{.1).
Alcksandra Mazureh, M.
l,mdu ,’() RIL‘L‘, \{D

The pediatnic trauma patient presents umgue problems. An overview as well as specstie aspects m the man
agement of closed head ingury; inttial resuscitation and transport ol the mpured cleld will be presented. Ad

ditionally, a “hands-on™ min<escon on interosseous snfusion will be presented.
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PLENARY SESSION 1
Moderator: Adolph H. Giesecke, M.D.

History of Trauma Anesthesia: Antiquity to 1987
David J. Wilkinson, MBBS, FFARCS

History of Trauma Anesthesia: 1987 to Present
Christopher M. Grande, M.D.

The International Trauma Anesthesia Survey
Jerry P. Nolan, MB, ChB, FFARCS
Michael J. Parr, MBBS, MRCP. FCAnaes

Panel Session: Question and Answers
Adolph H. Giesecke, M.D. and Faculty




II.

HISTORY OF TRAUMA ANESTHESIA: 1987 TO PRESENT

Christopher M. Grande, M.D.

Introduction and Historical Perspective

A. What is Trauma Anesthesia?
B. Trauma Centers

C. Standards of Care

D. Perioperative Ccnsiderations
E. The Trauma Patient

International vVariations in the Role of the TA/CCS

A. The Trauma Team: Leader vs. Member
B. Pain Management

C. Teacher/Trainer

D. Critical Care Transport

E. Prehospital Care




II.

IvV.

F. Military

G. Disasters/Mass Casualty Situations

Problems, Misconceptions, Solutions

A. Interactions of Anesthesiologists with the Trauma
System

B. Unrealistic Expectations

C. Formal Recognition of Trauma Anesthesia

D. Turf wWars and Communication Breakdown in Traumatology

E. Economics of Trauma

F. Trauma Anesthesia Program Task Force

Formalized Training Programs for the TA/CCS

A. Unique Training Opportunities

what Next? The Future of Trauma Anesthesia




INTERNATIONAL SURVEY OF TRAUMA ANESTHESIA

JP Neolan and MJA Parr

During 1990/1991 as part of a larger international project, a

National

Survey of Trauma Anesthesia was designed by ITACCS,

coordinated by the LOTAS Group, and carried out by members of

MIEMSS Anesthesiology Department.

I. Aim of Survey

Identify Tasks Frequently Performed by Anesthesiologists
Caring for Trauma Victims.

Identify Monitoring, Drug and Anesthetic Techniques.
Use the Task Analysis Data obtained 1n the lLevel One
Trauma Anesthesia Simulation (LOTAS) Project with the

followings aims:

1. Predict the Needs of Trauma Anesthesia
2. Construct Computer Simulation of Trauma Anesthesia
3. Develop Computer Models of Workload, Performance

and Decision Making in Trauma Anesthesia

I1. Survey Design

Survey questionnaires sent to all the Anesthesia
Departments of Level One Trauma Centers 1n the United

States. It was divided into secticns to cover:




Facility Data

a.

b.

Total Beds

Trauma Beds

Trauma Admissions
Resuscitation Area Beds
Trauma Operating Rooms

Trauma Teama

Anesthesia Involvement 1n the Trauma Team

Task Analysis

a. Basic Airway Management

b. Advanced Airway Management
c. Patient Mcnitoring

d. Fiuid Infusions

e. Anesthesta Induction and Maintenance
f. Other Tasks

Drug Usage

a. Neuromuscular Blockers

b. Induction Agents

C. volatile Agents

d. Analgesics

e. Vasoactive Drugs

Controversiai Areas

a.

b.

Ni1trous Oxide

Ltaryngoscopy and Intutbatizn with

Cervical




III.

Iv.

Spine Trauma

Anesthesia Protocols

Miscellaneous Topics




PLENARY SESSION I1
Moderator: John K. Stene, M.D., Ph.D.

Trauma Anesthesia in Norway
Torben Wisborg, M.D., DEAA

Trauma Anesthesia in Austria

Walter Mauritz, M.D.

Trauma Anesthesia in South Africa
David E Morrell, MBChB, FAA(SA)

The Persian Gulf Crisis:
A Retrospective Analysis from an Anesthesia Perspective
Brian E Condon, M.D.
Colin A. B. McLauren, MB, ChB, FEFARCS
John Restall, M.D., BS, FFARCS
Mohamed Seraj, MB, BCh

Panel Session: Questions and Answers
John K. Stene, M.D., Ph.D. and Faculty




II.

III.

IV.

TRAUMA ANESTHESIA IN NORWAY

Torben Wisborg, M.D., DEAA

Norway ~ Geography and Demographics

A. Trauma in Norway

Norweigian Anesthesiologists

A. Role in Trauma Care

Prehospital Trauma Care

A. Emergency Medical Communication Centers
B. Ambulance Services

C. National Air Ambulance Plan

D. Norweigen Air Ambulance

In-hospital Trauma Care

A.

B.

Anesthesia

Intensive care

Trauma—-Related Activities and

Anesthesiologists

Research by

Norwegian




II.

III.

Iv.

TRAUMA ANESTHESIA IN AUSTRIA

wWalter Mauritz, M.D.

Factors Influencing Trauma Care
A. Geography

B. Population

Epidemiology of Trauma in Austria

The Austrian EMS
A. Structure

B. The Role of the Anesthesiologists

Trauma Care Facilities
A. Surgical Departments

B. Trauma Departments or Hospitals

Specialities Involved in Trauma Care
A. Anesthesiologists

8. Trauma Surgeons




IT.

ITI.

Iv.

TRAUMA ANESTHESIA IN SCUTH AFRICA

David F. Morrell, MB, ChB, FFA(3A)

Historical Perspectives

A, Ethnic Diversity and Tradition
B. The Apartheld Era
C. The "New South Africa’

The Spectrum of Trauma in Scuth Africa

A. Urbanization
B. Incidence of Trauma
cC. The Pattern of Trauma
1. Vehicular Trauma
2. Firearms
3. "Traditional” and "Cultural” Weapons
D. The Economic Impact

Trauma Management 1n South Africa

A. Facilities for Prehospital Treatment
B. Hospital Management
C. The Johannesburg Experience

Special Features of Trauma in South Africa
A, Penetrating Injuries of the Heart

B. Penetrating Injury of the Neck

C. High Velocity Gunshot Wounds
D.

Shotgun Wounds




E. "Necklace” Burning

F. Hack and Stab Wounds

V. The Impact of AIDS on Trauma Management

VI. Conclusion

A. Cost-effective Health Management




II.

III.

Iv.

THE PERSIAN GULF CRISIS:
A RETROSPECTIVE ANALYSIS FROM AN ANESTHESIA PERSPECTIVE -
HOW TO SPEND A MILLION POUNDS (OPERATION GRANBY)

C A B McLaren, MBChB, FFARCS

Historical Overview of Casualty Evacuation

The War Plan Central Europe - Saudi Arabia

The Problems:

A. Casualty Projections

B. Aircraft

1. Fixed Wing
2. Helicopters
C. Flight Planning
D. Casualty Reception:
1. The Gulf
2. United Kingdom
3. Cyprus
E. Medical In-Flight Teams Equipment

The Answers

The Future
A. Planning
8. Training

C. Finance




THE LOGISTICAL PROBLEMS OF PROVIDING A SERVICE:

II.

III.

Iv.

THE PERSIAN GULF CRISIS:

A RETROSPECTIVF ANALYSIS FROM AN ANESTHESIA PERSPCCTIVE -

John Restail, MB, BS, FFARCS

Operation Granby
A. wWhy the Name?

B. Wwho or What was Granby?

Disposition of Surgical Facilities

A. Size of the Problem

Initial Call-up and Training
- NBC threat

B. BATLS

The effect on the relationship

National Health Service

A, Cessation of Training

B. Cessation of Civilian Care
staffing

A, Numbers

B. Allocation of Expertise

C. Anesthetic Assistance

between the Army

THE BRITISH VIEW

and the




D. Effect on Other Military Hospitals

VI. Transition to War
A. Need for Highest Standard of Medical Care
B. Degradation of Skills

C. Audit and Research

VII. Problems

A. Climatic
B. Pests
C. Toxic Threat

VIII.Forward Resuscitation
A. Personnel

B. Equipment




THE PERSIAN GULF CRISIS:

‘ A RETROSPECTIVE ANALYSIS FROM AN ANESTHESIA PERSPECTIVE -

How Much Have We Learned From the Gulf Crisis and War in Relation

to Toxic Chemical Warfare
M.A. Seraj, MB, BCh, FFARCSI, DA
I. Historical Background
A. 18th Century Development
B. Use by Different Countries in 20th Century
C. wWar Time Use
D. Peace Time Use

I1I. The Media in the Gulf Crisis

A, Fear and Panic of Misusing Chemicals
B. Considered by some to be an Excellent Way to Wake Up the
Nation

III. The Crisis Period




A. The Majority did not believe there would be a War

B. The Majority did not believe the Enemy had the Capability

to use Chemical Weapons

C. A Minority of Professionals attempted to address the

Possibilities

1. Medical
a. Symposia, Workshops, and Seminars
b. Policy and Procedure Development for

Decontamination Centers

C. Training Program Development
2. Civilian
a. Instructions on Meaning and Response to Warning
Sirens
b. Instructions on Human Safety Against Toxic Chemical
Attacks
c. First-Aid Training Program Development

IV. The War and the Aftermath Period

A. In General, Public Denial of the Real Possibility of War




B. No Lessons Learned
1. Comparison to Developments in EMS Response to Heat

Stroke During Islamic Pilgrimage (Hajj)

V. Recommendations

A. New Dimension of Experience and Knowledge for Medical

Personnel, especially EMS.

B. Establishment of Continuous Medical Training Program
1. Direct curriculum at variety of Medical
Professionals
2. Should Include Theoretical and Practical Training

IV. Conclusions




M.LE.M.S.S. P
R ADAMS COWLEY SHOCK TRAUMA CENTER
TRAUMA ANESTHESIA FELLOWSHIP

M.I.LE.M.S.S. Anesthesiology is offering six month to one year
Trauma Anesthesia Fellowships for qualified* individuals.

- Trauma Anesthesia
- Critical Care

- Hyperbaric Medicine

- Acute Pain Management

Interested individuals should send CV and request for application to:

David P. Tarantino, M.D.
Director of Education
MIEMSS Anesthesiology

* Foreign Medical Graduates must have ECIMG to qualify.
MIEMSS is an Equal Opportunity Employer .




Pediatric Trauma Anesthesia
Moderator in Chief: Jeffrev M. Berman, M.D.
Moderators : Pierre Carli, M.D.
) deLange, M.D.
Steven Hall, M.D.
Aleksandra Mazurek, M.D.
Linda Jo Rice, M.D.

The pediatric trauma patient presents unique problems. An overview as well as
specific aspects in the management of closed head injury; initial resuscitation and
transport of the injured child will be presented. Additionaily, a “hands-on” mini se-
ries on interosseous infusion will be presented.




BREAKAWAY SESSION

Pediatric Trauma Anesthesia

Moderator: Jeffrey A. Berman, M.D.

Intrasseous Infusion: Alexander J. Mazurek, M.D.

A didactic presentation covering the anatomy, physiology,
rationalte indications. risks, benefits, efficacy, and techniques of

intraosseous infusion will be presented.

Additionally, there will be hands on "mini-session” utilizing

anatomic simulators to develop clinical skilils.

Head Injury: J.J delLange, M.D., Ph.D.

Head injury is a major factor in morbidity and mortality of
pediatric trauma victims. Pediatric and adult head injury will be
compared regarding etiology, pathophysiology, treatment and

outcome,

Initial Resuscitation and IV Access: Linda Jo Rice, M,D.

A systemr .*ic approach to the assessment of injury, type and
quantity of initial fluid and or blood required will be discussed

in the context of initial emergency department care. Additionally,

the problem of IV access will be addressed and its particular ‘




problems in the pediatric trauma patient presented.

Transport: Pierre A. Carli, M.D.

Mobile critical care\resuscitation team headed by trauma
anesthesiologists are dispatched to administer in-field treatment
to severely injured victims. Aggressive resuscitation and
treatment is undertaken, inciuding regional or general anesthesia
for difficult extrication. The benefits and problems of this

approach will be presented and discussed.

Patterns of Injury: Stephen C. Hall, M.D.

The expected injuries following a traumatic event are
different 1in children and adults. Moreover there are specific
injuries unique to certain age groups of children. These
differences as well as the influence of demographic factors in

injury patterns will be discussed.




INTRAVASCULAR ACCESS FOR THE PEDIATRIC TRAUMA PATIENT
Linda Jo Rice, MD Washington, DC, USA

Establishing venous access 1is critically important in
pediatric trauma patients, as in all trauma patients. Time is of
the essence! Although cannulation of peripheral veins with
intravenous cannulas 1is the traditional first-line approach,
emergency trauma centers in the US are quick to proceed to femoral
intravenous placement, saphenous vein cutdown or to intraosseous
infusion. A large bore, short catheter is preferred for faster
intravenous infusion.

PERIPHERAL INTRAVENOUS CANNULATION

The saphenous vein at the ankle is the best route for venous
access in the hypovolemic patient. Although the antecubital fossa
is also a useful site, one should remember that the artery lies
close to the basilic vein at this site, and inadvertent arterial
cannulation is possible. Usually 3 attempts or 90 seconds is spent
attempting percutaneous venous access.

FEMORAL VEIN CANNULATION

This vein is large, and may be easier to enter than a more
peripheral vein in a hypovolemic patient. Remember that the vein
lies medial to the artery--once again, you may get into the artery
rather than the vein.

CUTDOWN

The saphenous vein is the best route for cutdown because of
its superficial location. Cutdowns in the groin area require more
skill and knowledge of the anatomy, as it is easier to damage the
artery and veins while cutting down for the femoral vein. Use a
short, large-bore cannula for better flow characteristics.

INTRAOSSEOUS INFUSION

At this time, if intravenous access is not achieved within 3
minutes, many trauma centers will place an intraosseous needle in
the anterior tibia of the child less than 3 years of age--
occasionally even in older children. The bony landmarks are the
proximal tibia, 1-2 fingerbreadths below the tibial tuberosity, on
the anteromedial surface. An alternate site is 1-2 cm proximal to
the medial malleolus on the anteromedial surface of the distal
tibia. Prepare the site with antiseptic, then insert a styletted
needle (an epidural or bone marrow needle will do) perpendicular to
the bone or angled away from the joint with a boring motion until
penetration into the bone marrow is felt by sudden 1loss of
resistance. Remove the stylet and attach the infusion. The needle
should stand without support, and the infusion should flow freely,
although you need pressure or a large syringe to enhance the
infusion rate.

SUMMARY: IT is vitally important to achieve rapid intravenous
access in pediatric trauma patients. 0ld techniques have been
rediscovered, and are saving childrens' lives.




Special Equipment for Trauma Anesthesia

Moderator in Chief: Charles P. Kingsley, M.D.

Moderators : Leland H. Hanowell, M.D.
Colin A. B. McLaren, MB, ChB, FFARCS
John Restall, M.D., BS, FFARCS

The first half of this session will begin with didactic presentations of desirable safety
features of anesthesia equipment and features of field anesthesia machines and
other portable anesthesia apparatus such as ventilators. The second half will in-
volve practical “hands-on” demonstrations of available anesthesia equipment. In
addition to the anesthesia equipment experts, representatives from each manufac-
turer will be available to address technical issues. The nature and method of presen-
.ation in this session will limit the number of participants.




II.

5:00

I1. Special Equipment for Trauma Anesthesia

Opening Remarks - Charles P. Kingsley, M.D.

Pre-Hospital Equipment - Colin A. B. McLauren, MB, ChB,, FFARCS
Monitors and Ventilators

Field Anesthesia Equipment - John Restall, M.D., BS, FFARCS
BREAK - View Equipment

-4:25  Anesthesia Equipment in the Operating Room I - Charles P Kingsley, M.D.

Vaporizers, Ventilators, Flowmeters

-5:00  Anesthesia Equipment in the Operating Room 11 - Leland H. Hanowell, M.D.

Electronic Ventilators, Ventilatory Modalities

Discussion

EQUIPMENT BREAKAWAY SESSION

Charles P. Kingsley, M.D.

Anesthesia

A
B
C.
D

High Pressure Systems
Low Pressure Systems
Vaporizers

Patient Circuits
Ventilators

Monitors/Safety Devices

Field Anesthesia Systems

A.

B.

Anatomy

Vaporizer




ANESTHESIA EQUIPMENT SESSION

MECHANICAL VENTILATION FOR TRAUMA PATIENTS

Leland H. Hanowell, M.D.

Mechanical Ventilation of Noncompliant Lungs

A. Conventional Ventilators

i. Role of Auto-PEPP

ii. Relationship of Inspiratory Flow to Airway Pressure
B. Intensive Care Ventilators

II. Modes of Ventilation

A. Ventilation Modes Leading to Extubation
i. T-Tube
ii. CPAP
a. Resistance and Work of Breathing
b. Oxygen Consumption and Work of Breathing
B. Pressure Support Ventilation (PSV)
i. Effect on Work Of Breathing

ii. Effects on Oxygen Consumption
iii. Pressure Controlled Ventilation (PCV)

iv. Inverse Ratio Ventilation




II.

III.

Iv.

VI.

TRAUMA ANESTHESIA IN THE FIELD:

EQUIPMENT AND SUITABLE TECHNIQUES

John Restall MB BS, FFARCS

Brief History of Development
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Scientific Free Papers: Part I

Moderator in Chief: Enrico M. Camporesi, M.D.

Moderators : Adolph H. Giesecke, M.D.
John K. Stene, M.D., Ph.D.

During this session participants will give a brief oral presentation using slides of
scientific material related to trauma anesthesia and critical care.
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ORGAN PROCUREMENT IN A FRENCH TRAUMA CENTER

MENGUY E. MD, MASSARI PH. MD, ALIBERT F. MD, OKSENHENDLER G. MD,
LERQY J. MD. Intensive care unit. CHU de Rouen. 1, rue de Germont 76031 Rouen
Cédex. France

In the last few years, with the continued improvement in immunosuppressive
techniques, organ transplantation has become a therapeutic modality for patients with
terminal heart, liver or kidneys failure. The lack of an adequate supply of cadaver organs and
tissues for transplantation to those in need poses a major problem. Study of epidemiologic
data may improve results of the difficult challenge of transplant organization.

A 12-month, retrospective review of brain death patients, admitted in university
hospital trauma center of Rouen, was undertaken to estimate donor organ availability, causes
of brain death and determine reasons of procurement failure. Brain death was defined by
coma, unresponsiveness to stimuli, apnea and flatline electroencephalogram.

Results

This review was carried out in an university hospital trauma center located in an area
with about 1 000 000 inhabitants. 31 potential organs donors (21 males and 10 females,
mean age= 26,5 years) were identified. Most frequent cause of brain death were major head
injuries after traffic accident (13 cases) or after gun wound (9 cases). Other causes of brain
death were medical brain damage (aneurysm, ischemic brain failure). Reasons of
procurement failure in 11 patients included failure of initial resuscitation (45%), ineligibility
for pathologic history (18%), and denial of consent (36%). Of 20 eligible donors, 19 (95%)
were able to donate several vascular organs (heart, liver, kidney). In only one instance was
an eligible donor not appropriately identified as such and only kidneys were harvested. Of
the 74 organs harvested, 72 were transplanted in France (69) or in European countries (3).

Major head injuries are the principal causes of brain death in our center, making
trauma the principal source of organ procurement [1]. Based on data of this study, organ
recovery rate is estimated at 20 patients/million population/year will survive initially and meet
all eligibility requirements for organ donation. Failure of physiologic support to prevent
early death (45%), and denial of consent (36%) were found to be the two major, potentially
remediable causes of procurement failure in this study. Physiologic maintenance of potential
donors is a major challenge and need a trained anesthesia team to manage succesfully a
subject with important physilogical derangements with aim to maintain optimal organ
perfusion [2]. French law is based on the policy of "presumed consent” but denial of
consent was found to be the second cause of organ procurement failure. So health care
professionals must improve public education. Multiple organ harvesting is purposed in all
cases, and improvement of this procedure, when possible, could be an answer to the
question of organ shortage. Organ harvesting from brain death patients is a major challenge
and needs, in trauma centers, the existence of a medical cordinator with trained medical and
paramedical team and adequate laboratory back-up and facilities.

Réfé
1- MACKENSIE R.C., BRONSTHER O.L., SCHACKFORD S.R. Organ procurement in
patients with fatal head injuries. Ann. Surg. 1991; 213(2). 143-150
2- GELB A.W., ROBERTSON K.M. Anaesthetic management of the brain dead for
organ donation. Can. J. Anaesth. 1990; 37(7). §06-812




FIBRINOLYTIC AGENTS: A NEW APPROACH TO THE TREATMENT OF [HE ADULT RESPIRATORY
DISTRESS SYNDROME
Robert M. Hardaway, MD
Texas Tech University School of Medicine
El Paso, Texas 79905

It has been shown that disseminated intravascular coaqulation can produce
acute renal failure, liver failure, and pulmonary failure. DIC can be initi-
ated by trauma or sepsis or both. If intravascular coagulation is a cause of
organ failure, it was reasoned that giving a substance that would cause clot
[dissolution would help. This was shown in dogs using thrambolysin in 1960-67.
A clinical study was initiated to test the effect of plasminogen activators on
clinical multiple organ failure, particularly acute pulmonary failure, after
trauma or sepsis or both.

Methods and Materials: 19 patients suffering fram ARDS secondary to trauma
or sepsis or both. To enter the study the patients had to be refractory to
the usual treatment with oxygen, given by volume cycled respirator and assis-—
ted by PEEP as indicated by a decreasing Pao, of 60 Torr or less under full
treatment. Patients then were given a plasminogen activator IV over a 24 hour

period.
Results: All patients responded to fibrinolytic therapy with immediate,
dramatic and sustained increases in Pac.,. In no cases were there abnormali-

ties in clotting mechanism and no patierit bled.

Discussion: DIC may cause the temporary or permanent occlusion of vital
visceral capillaries. All organs may be involved but most cammon are the
lungs (where circulating micro clots are filtered out), liver, kidneys, and
qut. If multiple organ failure is due to DIC, then fibrinolytic therapy
should help all the organs. There is evidence that liver and kidney damage
may be prevented if fibrinolytic therapy is given before significant necrosis
has been produced. However, the lungs are not subject to rapid necrosis due
to capillary occlusion as much as the parenchymal organs. Therefore, restor-
ation of capillary flow in the lungs by means of fibrinolytic therapy is more
likely to restore lung function than in the 1 ver or kidneys which may have
significant focal necrosis by that time.

Summary and Conclusion: 1. Multiple organ failure may be due to DIC.

2. DIC may cause capillary occlusion in any and all organs but particularly
the lungs, liver, kidneys and gut. Administration of fibrinolytic therapy
will often restore significant blood flow and function to the lung capillaries.
Lung tissue resists necrosis during temporary loss of perfusion better than
liver or kidney tissue.
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INTRAOPERATIVE TRANSESOPHAGEAL ECHOCARDIOGRAPHY TO RULE OUT TRAUMATIC AORTIC
RUPTURE AND MYOCARDIAL CONTUSION: A CASE REPORT AND REVIEW

J.B. Shah, J.S. Plotkin, W. Paulsen,! Depariments of Anecthesiology and 1internal Medicine,
Medical College of Virginia, Richmond, Virginia

Blunt thoracic trauma may lead to significant morbidity and mortality, and is often
associated with other major systemic injuries. Aortic rupture and myocardial contusion are
two of the more serious injuries which may result, and require rapid diagnosis and
treatment. Fifty to eighty percent of patients with traumatic aortic rupture die before
reaching the hospital; and of the remaining 20%, 72% progress to free rupture within
eight days. Myocardial contusion has been shown to occur in 16% of blunt trauma victims
in autopsy studies, but the true incidence is purely speculative as there is no gold standard
for diagnosis. Multiple studies have proven the success of transesophageal echocardiography
(TEE) in diagnosing aortic dissections and myocardial wall motion abnormalities, but few
have addressed its use in traumatic aortic rupture and myocardial contusion.

We present the case of a 55-year old male victim of a high speed motor vehicle accident
with injuries including a fractured sternum, ruptured sigmoid colon and femur fracture.
Further, chest x-ray revealed a wide mediastinum. TEE was performed intraoperatively
and revealed a completely normal descending thoracic aorta and normal myocardial wall
motion. Post-operatively, no EKG changes or enzyme elevations were noted. The patient
progressed well and was discharged home without further incident.

TEE can be rapidly performed in the emergency room, intensive care unit and operating
room. Further, more and more anesthesiologists are becoming trained in its use and
interpretation. A small number of case reports as well as a larger study of 11 patients have
been published documenting TEE identification of aortic rupture. A second study showed TEE
missed intimal tears, but correctly identified patients with myocardial contusions. In
addition, these studies and others have documented good surgical outcomes in patients with
myocardial contusion operated on for other traumatic injuries.

In conclusion, our case, along with the few others in the literature, support the use of TEE
for diagnosis of traumatic aortic rupture and myocardial contusion. As TEE can be done more
expeditiously and with less risk than currently employed diagnostic modalities, the need for
a large, prospective study to evaluate the true diagnostic potential of TEE appears clear. It
is clear, however, surgery can be safely and effectively performed in patients with
myocardial contusion provided necessary monitoring and inotropic support are used.




LACTIC ACIDOSIS DURING ANESTHESIA FOR GRAFTING
PROCEDUKE IN EXTENSIVELY BURNED PATIENTS.

G. Mion, Y. Le Gulluche, J.F. Timsit, F. Durand, H. Carsin.
Burn Center, HIA Percy, 101, avenue Henri Barbusse, 92141 Clamart, France.

Despite adequate respiratory and hemodynamic management, severely burned patients often develop metabolic
lacidosis during grafting procedure (GP). The aim of this study was to understand the underlying amechanisms
of this acidosis. Because povidone-iodire (PI) may have contributed to this problem [2], a prospective,
randorized study was designed. |

Materials and Methods: After approval by the Ethic Committee of the kospital and informed consent, 16
extensively burned patients scheduled for GP were included prospectively in tbe present study. 2 groups of 8
patients were randomly a.,51gned either to 4% povidone-iodine (betadine-scrub®) or to 4% chlorhexidine, a non
iodophor agent (HibiscrubR), as a topical antibacterial agent. Anesthesia was induced with propofol and
maintained with isoflurane and fentanyl.

Arterial blood gazes and temperature (T) were measured: before, 20, 60, 120 mn after induction and 1, 3 and
b hours post-operatively. Arterial pressure and pulse rate, amount and nature of fluid replacement, duration
pf surgery, hemoglobin and Hematocrit, renal and liver function were also recorded before, during, and after
Eurgery.

statistical methods: A Random numbers table gave blocks of 6 patients. All results are given as mean * sd.
Comparisons were made using a Student t test for paired data. Quantitative data were analysed using a linear
regression. A p value < 0.05 was considered significant.

Results: Mean age was 32.4 + 19 years and mean burned surface area (BSA) was 60 * 15%. All patients but 3
:levelopped a significant acidosis: pH fell from 7.43  0.05 to 7.33 t C.06 (p<0.001). The base-excess fell
fronose+z99to-391+364uo111(p<ooon

There was a significant rise in blood lactate content: 1.50 * 0.45 to 3.33 1 1.53 xo].17! (p<0.01), but
the lactate/pyruvate ratio (L/P} did not raise.

There was no significant difference of pH between the 2 groups. Neither hypoxia or cetonemia, nor renal or
liver dysfunction occured, and only 2 factors were found to be correlated with pH:

{1) temperature: pH = 0.046 T + 5.69 r = 0.90 (p<0.001)
(2) number of red blood cell units tranfused (RBCU): épH = -0.0178 RBCU + 0.0082 r = 0.67 {p<0.01)

Al.)iscussion: PI has been implicated in severe metabolic acidosis in burns whith BSA greater than 20 % [2].

cidosis seems to arise only with hypertonic formulas (ointments). Thus, even in extensive burns, PI seems to

be adequate as a topical agent, provided the osmolarity of the solution remains low.

In ertensively burns, despite (1) the use of a warming mattress, (2) an ambiant temperature of 30°C and (3)

:::leq qazes and perfusions, a fall in body temperature (from 38.6 + 0.5 to 35.7 + 1.1°C, p<0.001), is
voldable because of the important skin defect. Hypothermia is known to produce lactic acidosis unrelated

to cellular hypoxia as attested by conservation of L/P ratio [1].

The correlation with RBCU seems to be due to the presence of undesirable acid compounds because no one

¢orrelation was found between RBCU and T fall, nor with anemia or cardiovascular collapse.

Conclusjon: During GP, transient hypocapnia may be desirable to correct acidosis, since pH spontaneously
Tises back with the reversal of hypothermia (3].

References:

1) BALLINGER WP, VOLLENWEIDER B, TREMPLETON JT, PIERDCCI JL: Acidosis of hypotbermia. Amn Surg, 1961;
154:517-523.

2] SOOGGIN C, McCLELLAN JR, CARY JM: Hypernatraemia and acidosis in association with topical treatment of
burns. Lancet 1977;_1:959.

3] SWAIN JA: Hypothermia and blood pE. Arch Intern Med. 1988; 148:1643-1646.




EIGHT MONTHS EXPERIENCE OF ACUTE LUNG INJURY IN A
MULTIDISCIPLINARY ICU

J Lipman, C Lee, W Wilson, J Scribante, P Kraus, J Barr
Baragwanath ICU, Department of Anacsthesia, University of the Witwatersrand

INTRODUCTION: Murray et al (1) has recently expanded and clarified the definition of
acute lung injury (ALI) and ARDS. Wec used this definition to evaluate ALI in our 1CU.

AIM: A descriptive, prospective study of ali adult patients with ALI admitted to a
multidisciplinary 1CU.

METHOD: All adult patients for a 8 month period, excluding thosc with primary heart
disease, fluid overload and chronic interstitial lung disease, were entered into the study and
categorised on admission according to initial diagnosis. Other demographic data was
recorded. All patients were assessed daily for ALI, sepsis syndrome (2), shock, organ
failure and DIC. The end point of the study was ICU discharge or death.

RESULTS: During the study period 295 adults were admitted to the unit. Of the 143
patients (62 ¢ and 81 &; mean age 35; mean Apache 11 19) fulfilling the criteria, 83 (47 on
admission) developed ARDS (ALI > 2.5) with a mortality of 45%. Patients with ARDS had
a higher mortality than that predicted by Apache 11 (45% vs 39%) whereas those with mild
to moderated AL! had a mortality that correlated better with predicted (38% vs 38%). Of
the 36 patients who developed ARDS in the unit, 21 (58%) died. Other organ failure
associated with ARDS increased mortality dramatically (0-22%, 1-53%, 2-69% and > 3-
100%). Only 2 patients with ALI had an initial diagnosis of aspiration pneumonia and no
patient was diagnosed as having drug induced ALL. (Other admission diagnoses will be
presented). Of the 103 (72%) patients who had the sepsis syndrome, 59 had ARDS with
a mortality of 58% and 34 had septic shock with a mortality of 66%. Of the 24 (177%)
patients who had DIC, 12 developed ARDS of which 10 (83%) died.

CONCLUSIONS: In our young, severely ill patients, ALI has a high morbidity and mortality
which significantly rises with other associated organ failurc. Our high mortality of 45% in
ARDS correlates with other studies. As a cause of ALI we report a much lower incidence

of aspiration and a higher incidence of sepsis syndrome.

1. Murray JF et al: An expanded definition of the adult respiratory distress
syndrome. Am Rev Resp Dis 1988;138:720-723

2. Bone RC et al: A controlled clinical trial of high-dose methylprednisolone
and septic shock. N Engl J Med 1987;317:653

3. Knaus WA et al: Multiple systems organ failure: Epidemiology and prognosis.
Crit Care Clinics 1989;5:221-232




BLUNT INJURY OF THE INTERNAL CAROTID ARTERY IN TRAUMA
PATIENTS

L. Delaunay, P. Catoire, P. Guerrini, F. Bonnet

Réanimation Chirurgicale - Hopital Henri Mondor - 94010 Créteil - France

Blunt trauma of the carotid artery leading to dissection of the vessel wall
are considered to be very rare (1). The diagnosis is commonly performed,
after a symptom free delay, on the appearance of neurological symptoms
related to thrombosis of the artery or to emboli. Such a diagnosis is
especially difficult in multiple trauma patients. We report four cases of
carotid trauma associated with head facial or cervical fractures in such
patients. The 4 patients were victims of auto crash. All were initially in
coma and suffered of either petrous (2 cases) transverses processes of C2
(1 case) or mandibular (3 cases) fractures. In the first three cases,
hemiplegia or worsening of the neurological status occurred within a
delay of 24 to 48 hours. A CT scan documented multiple infarcts in 2 cases
and a massive hemispheric infarction in one case. The diagnosis was
confirmed by angiography which showed a dissection of both internal
carotid arteries (ICA) in two cases located at the base of the skull and of
the intracranial ICA in one case. A {alse aneuiysm of the ICA developed
in 2 cases. One patient died the two othiers recovered with important
reurological aftermaths under anticoagulant. Doppler examination was
performed in the 4th patients because of a bilateral petrous fracture. The
diagnosis, suspected by Doppler (increased velocity in the ICA) was
confirmed by angiography who documented bilateral dissection of the
intracranial [CA with a false aneurysm. Heparin was administered to
this patient who never documented emboli or thrombus after
angiographic control and recovered without aftermath.

These 4 cases point out the difficulty of early diagnosis and the need of
preventive treatment in multiple trauma patients and suggest that
Doppler examination might be performed in patients with netrous
mandibular or cervical fractures.

Reference :
1. Davis JW et al. J Trauma 1990, 30, 1514-1517
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ARDS FOLLOWING MULT'PLE TRAUMA -~ DOES KINETIC POSITIONING REPRESENT
A CRUCIAL SUPPORTIVE TREATMFNT STRATEGY?

Pape,H.-C. Regel,G. Borgmann,W. Sturm,J.A. Tscherne,H.
Department of Traumatology, Hannover Med. School, Hannover Germany

PURPOSE: The posttraumatic adult respiratory distress syndrome (ARDS) is
still associated with a high mortality. Despite various efforts a therapeutical
breakthrough to diminish interstitial edema has not been achieved. In several,
cases of severe ARDS we have seen improvements of lung fumction by means:
of continuous body positioning. We therefore compared the effect of kinetic
positioning (KIN) on lung function and hemodynamics in ARDS patients to
conventional (CON) supine positioning. 1

METHODS: ARDS patients with multiple trauma treated by supportive conti—i
nuous body positioning (ROTORESTR, KIN) and without continuous positioning
(CON) were investigated daily. Pulmonary and systemic hemodynamics were’
determined on the basis of pulmonary artery catheter measurements. The
oxygenation ratio (Pa0O2/Fi02) and the pulmonary shunt (Qs/Qt,%) were calcu-
lated. Extravascular lung water (EVLW,ml/kgbw) was determined by double’
indicator thermodilution technique for determination of pulmonary edema. Stat::
paired/unpaired T-test, p<0.05. !

RESULTS: 22 patients were included. The mean age was comparable
(35+13.5 years (KIN) (n=11); 38.8%16.6 years (CON) (n=11)). Total injury
severity by injury severity score (ISS) was 29.6%+6 points (KIN) and 31.6%5
points (CON). Deaths: XIN n=6; CON n=9. Deaths from ARDS: KIN n=2 CON
n=7. The oxygenation ratio (Pa02/FiO2) Increased significantly from 140+45
(day 0) to 23740 (p<0.05) (day 5) (KIN), in CON patients no improvement:
(143+48 (day 0), 133%*44 (day 5)) was seen (p<0.05 between groups). Pul-:
monary shunt decreased significantly from 26.6+4% (day 0) to -12.5%2% (day 5),
(p<0.002) in KIN patlents and was 36.6%6% at day O and 31.4*%2% at day 5 in:
CON patients (p<0.05 between groups). EVLW was 11.1+2 ml/kgbw at day O and'
9.4+1 ml/kgbw 23t day 5 (KIN) - EVLW was 12.9+2 _ml/kgbw at day 0 and.
17.4+3 ml/kgbw at day 5 (CON) (not significant). There were no significant.
changes of systemic hemodynamics between the groups or compared to day 0. |

CONCLUSIONS: 1. ~In ARDS-patients submitted to body positioning‘l
oxygenation Improves significantly and is significantly better compared to
those with conventional supine positioning. 2. The Iimprovement of lungf
function might be due to less formation of interstitial pulmonary edema,
(EVLW) and less ventilation/perfusion mismatch (Qs/Qt). 3. Continuous body
positioning does not alter systemic hemodynamics. 4. Continuous body
positioning is a promising supportive treatment regimen in posttraumatic
ARDS.

VU



INTERPLEURAL REGIONAL ANALGESIA IN THE PAIN MANAGEMENT QOF
CHEST TRAUMA

Hiroshi IWAMA, Kanevuki KAWAMAE, lChoichiro TASE, lakira OKUAKI
Department of Anesthesiology, General Aizu Central Hospital,
1-1 Tsuruga-machi, Aizuwakamatsu, 965, Japan and lDepartment of
Anesthesiology, Fukushima Medical College, Fukushima, 960-12,
Japan.

The effects of interpleural regional analgesia(IPA) in chest
Erauma patients were studied. And further studies were carried
out to determine whether the patient's positioning and the in-
jected portion of anesthetics influence the effects of IPA.

Twelve chest trauma patients with severe pain were studied. All
of them had multiple rib fracture, hemopneumothorax or pulmonary
contusion, and needed the continuous chest drainage. 16G epidural
block catheter was inserted 20cm into the apex of the pleural
space in all patients. Furthermore, another epidural catheter was
placed into the base of the pleural space in five patients. After
injecting 10ml of 1% lidocaine, the analgesic effect, the analge-
sic range by injected portion(apex or base), and the change of
vital signs, Pa02/FI02 and PaCO2 were evaluated. On the otherhand,
S9mTcO4- 370MBg(1l0mCi)/10ml of saline was injected and observed
it's distribution in the pleural space.

The average of the pain scale before the IPA was 2.9 and 1.0
point after the 15min. And the return to pre-IPA condition took
about 150min. The mean blood pressure did not indicate significa-
nt changes, although pulse rate and respiratory rate decreased
slightly 15min after the IPA. PaC02 did not change significantly,
although Pa02/FI02 increased.

Apex catheter: In the supine position, the range of hypesthesia
was between Th2.5 to Thl0.3, but in the sitting position, between
Th5.5 to Thl0.2. In the supine position, radioisotope(RI) was all
accumulated in the pleural space, but in the SPECT(single photon
emission computed tomography) view, RI was focused at the inter-
pleural dorsal side. In the prone position, RI was focused at the
interpleural abdominal side.

Base catheter: In the supine position, the range was between Th
5.8 to Thll.0, and RI did not accumulate into the upper portion
of the interpleural space.

The present study indicated that the IPA to chest trauma have
the effects for pain relief and the significant improvement of
arterial blood gas without circulatory changes. It was reported
that effective pain relief was not experienced after thoracotomy.
However, when the catheter was placed at the apex of the pleural
space, it seemed to be effective to the chest site. The results
of the RI distribution revealed that the anesthetics would be in-
fluenced by gravity. Therefore, the catheter should be inserted
into the apex of the pleural space and anethetics should be admi-
nistrated in the supine position.

In conclusion, IPA seems to be simple, effective and useful for
chest trauma patients in the condition which the epidural block
was difficult to induce.




AIRWAY MANAGEMENT WITH PENETRATING NECK TRAUMA: A
RETROSPECTIVEISTUDY
V. E. Shearer, R. Risser, S. Sills, J. Klein, and A. H. Giesecke.
Department of Anesthesiology, University of Texas Southwestern Medical
Center at Dallas, 5323 Harry Hines Blvd., Dallas, Texas 75235-9068

We could find no large studies of airway management with penetrating
neck trauma, only anecdotal reports. Controversy exists among experts as

to the safest method of intubating these patients. In general, our
preference in management of these airways has been by rapid sequence
induction and intubation by direct laryngoscopy. We now present our

retrospective results and outcome in managing these airways.
Through the Trauma Department Quality Assurance records we identified
those patients with penetrating neck trauma who were to be taken to

surgery over the past two years. The hospital records of these patients
were reviewed.

The following variables were analyzed and compared: 1. Intubation
technique: direct laryngoscopy, blind nasal, fiberoptic, and surgical
intubation. 2. Type of injury: Gunshot, stab wounds, and other. 3.

Zone of the injury.

We studied 107 patients with penetrating neck wounds; 36 gunshot
wounds, 63 knife wounds, and eight wounds classified as other. Type of
injury or zone of injury did not correlate with the difficulty of airway
management. Two patients died; one of his wounds and the other due to
loss of his airway caused by a failed attempt at blind nasal intubation.
Six subjects (6%) received a surgical airway as the primary choice, and two
(2%) as an emergency airway. These patients tended to be hemodynamically
unstable p 0.0l1. The success rate with the various intubation techniques
is presented in the Table.

BLIND DIRECT FIBEROPTIC OVERALL
N % N % N % N %
DIFFICULT 1 25 15 17 1 13 17 17
EASY 3 75 74 83 7 87 84 83
SUCCESS 3 75 87 98 8 100
FAILURE 1 25 2 2 0 0
TOTAL 4 100 89 100 8 100 101 100

We found that the success rate of rapid sequence induction and direct
laryngoscopy was 98%. Although the fiberoptic success rate was 100% the
number of subjects in this group was insufficient to make any comparison
or recommendations. We strongly recommend against the use of an indirect
blind technique for intubation. We believe that the intubation techniques
of choice for these patients are either direct laryngoscopy or a surgical
airway depending on the patient's presentation.




THE BECK AIRWAY AIRFLOW MONITOR (BAAMR) DISTINGUISHES TRACHEAL
FROM ESOPHAGEAL INTUBATION
{J. K. Stene, R. J. Cook, The Departments of Anesthesia and Emergency Medicine, Penn
State University, College of Medicine, Hershey, PA USA

Although it is essential to correctly place an endotracheal tube in the trachea, not the
esophagus, during resuscitation from cardiac arrest, accurate determination of intratracheal
endotracheal tube placement is difficult in the patient with ongoing cardiac arrest. Many
strategies have been devised to differentiate esophageal from tracheal ventilation; however, the
presence of a characteristic exhaled CO2 wave form has become the "gold standard” to
identify correct intratracheal position of the endotracheal tube. Cardiac arrest causes a marked
dimunuation or actual cessation of pulmonary CO2 excretion and, therefore, renders the
exhaled CO2 waveform useless to differentiate tracheal from esophageal endotracheal tube
placement. We have tested the BAAM, a device that emits a whistle from air expelled through
an endotracheal tube, to distinguish tracheal from esophageal endotracheal tube placement.

Materials and Methods. Thirty patients receiving general anesthesia or prolonged
mechanical ventilation whose endotracheal tubes were previously confirmed to be correctly
placed in the trachea were evaluated to ascertain the number of times the BAAM would emit a
characteristic whistle when the upper chest and subxyphoid abdomen were gently percussed
after they were briefly disconnected from the breathing circuit and the BAAM was placed over
the endotracheal tube connector. Another group of anesthetized, spontaneously breathing
patients were evaluated to ascertain the number of times the BAAM would emit a characteristic
whistle when an endotracheal tube was placed in the esophagus while the chest and upper
abdomen were gently percussed with the BAAM placed over the end of the tube. All of the
esophageally intubated patients were breathing spontaneously through their native airways
when tested for the BAAM function.
Results. All of the endotracheally intubated patients emitted a characteristic whistle with a
gentle push over both the upper chest wall and the subxyphoid region of the abdomen. The
spontaneously breathing anesthetized patients, who had an endoiracheal tube placed only in the
esophagus, failed to emit a whistle either with a chest percussion or with spontaneous
respiration. One patient with a large gastric air bubble emitted a whistle with a subxyphoid
percussion.
In Summary, correct intratracheal placement of an endotracheal tube is identified by a
whistle emitted from the BAAM with exhaled gas flow generated by chest percussion.
Conversely, no whistle is generated by direct percussion if the endotracheal tube is
esophageally placed. The BAAM can be used as an adjunct to exhaled CO2 waveforms to
lidentify correct endotracheal tube placement especially in trauma patients with cardiac arrest
who have no pulmonary CO2 excretion.




TRANSTRACHEAL HIGH FREQUENCY JET VENTILATION FOR EMERGENCY
AIRWAY MANAGEMENT

M. Klain, C. Boucek, W. Tullock, P. Safar. International Resuscitation Research Center and
Department of Anesthesiology and Critical Care Medicine, University of Pittsburgh, Pittsburgh,
PA USA

High Frequency Jet Ventilation (HFJV) can be successfully applied with a 14g needle by
cricothyroid membrane puncture. It has the advantage that it does not require general anesthesia
nor muscle relaxation for intubation and at frequencies above 100 per minute is capable of
preventing aspiration. It offers a fast alternative to difficult intubation in an emergency situation.

In the last several years, the method has been successfully used at Montefiore University
Hospital for emergency airway management in 69 patients. In all of these patients, cricothyroid
membrane puncture was performed under local anesthesia with a 14 gauge Angiocath (R)
catheter in the emergency room, operating room or intensive care unit, and the catheter
immediately connected to a high frequency jet ventilator for respiratory support.

There were 18 patients with orofacial trauma or with abscesses and infections compromising
the airway, 9 ENT patients with upper airway pathology and 12 patients with acute respiratory
distress. In the other 30 patients, unexpected failed intubation or anatomically abnormal upper
airway was the indication for transtracheal ventilation. The method not only prevented
aspiration of blood, secretions and/or pus, but was even able to dislodge upwards a foreign body
impacted between the vocal cords. All patients had then successful definite surgical treatment
or permanent airway established by tracheostomy or fiberoptic intubation while they were
ventilated by HFJV.

The method has an additional advantage, namely, it permits intrapulmonary application of
drugs without interruption of ventilation. This was demonstrated in a study performed in dogs
to evaluate whether resuscitative drugs could be administered via a transtracheal catheter by high
frequency jet ventilation (HFJV) to achieve intrapulmonary dispersion and hopefully rapid
absorption into the bloodstream. A total of 16 experiments were performed on anesthetized
dogs. In 8 dogs with intact circulation and in 3 dogs with asphyctic cardiovascular collapse,
hemodynamic responses were studied after administration of epinephrine and/or atropine during
HFJV. In additional 5 dogs, radioisotope studies were performed to evaluate the distribution
of a tracer administered into the jet.

Intravenous administration of 0.05 mg/kg of epinephrine or atropine produced a hemodynamic
response after 10 sec. as opposed to 20 sec. after intrapulmonary administration. The dose
administered by intrapulmonary route had to be twice or three times as large as the IV dose to
get an adequate response, but the duration of the hemodynamic response was prolonged up to
20 min. after intrapulmonary administration. Radioactive tracer administered via cricothyroid
catheter during jet ventilation was distributed fast and uniformly. The circulatory uptake was
rapid. In 12 sec. after administration, the distribution in the lung fields and in the cardiac blood
pool was visualized indicating that the drug was already in the blood stream. When, on the
other hand, the isotope was administered through an endotracheal tube, the distribution was
significantly slower and most of the isotope remained in the area of the endotracheal tube.

In conclusion, HFJV was successfully used on a series of patients to secure the airway and
deliver respiratory support in upper airway emergencies. Cricothyroid membrane puncture with
high frequency jet ventilation or oxygen administration should be considered an important
alternative for emergency airway management. Results of experimental study performed indicate
that HFJV permits intrapulmonary application of drugs without interruption of ventilation.




RESOURCE UTILIZATION FOR PENETRATING TRAUMA TO THE TORSO
IN DALLAS COUNTY, TEXAS
D.J. Reinhart, K.W. Klein, A.H. Giesecke, C. Kelly, K. Boyle, W.C. Stegall, B. Courtney
Department of Anesthesiology, Univ of Texas, Southwestern Med Ctr, Parkland Memorial
Hospital, Dallas, Texas, United States.

Purpose: Physical trauma is the principal cause of death among Americans between the
ages of one and thirty-eight, and nonaccidental trauma is the fifth leading cause of
death in the United States. Approximately 165,000 people die each year, and more than
$87 billion per year is spent as a result of traumatic injuries in the country. Trauma
patients occupy 12X of the hospital beds in the United States. The increasing number
of nonaccidental traumatic injuries has prompted many to analyze the morbidity and
mortality , as well as the economic implications, associated with the use of firearms.
Some physicians have called for legislators to consider bills restricting the
availability of firearms, while others believe that all guns should be banned. Parkland
Memorial Hospital is one of the largest trauma centers in the country, and a large
proportion of injuries seen there are the result of penetrating injuries inflicted by
firearms and knives. The purpose of this study is to compare the monetary costs and
utilization of hospital resources of gunshot wounds and stab wounds.

Methods: The hospital records of 273 consecutive patients with penetrating trauma to
the chest or abdomen were reviewed to determine the cost and utilization of hospital
resources in a major trauma center. The study began February 1, 1986 and within four
months, 300 patients with penetrating trauma to the chest or abdomen were seen. Data
continued to be collected through June 1989 to establish how long each patient required
continuing medical follow-up after being discharged.

Results: The majority of patients were black males (53X), 75X were unemployed, and
90X had no insurance. The average cost of hospitalization per patient was $6680.22 for
gunshot wounds and $2558.13 for stab wounds. Victims of gunshot wounds required
significantly more blood, more crystalloid solution, longer hospitalization, more
consultations, more surgery, and longer follow-up than patients who were stabbed.

( 1
| Requiring Requiring Avg. Days Avg.ICU Other |
| Hospitalization Surgery Hospitalized Days Injuries |
| sw 142(79%) 67(37%) 2.74 0.17 49(27%) I
| Gsw 84(90%) 54(58%) 5.68 0.77 32(34%) |
| ]
I 1
| Avg.RBC Avg.Amt.of Avg.Trauma  Avg.No. follow-up |
| Units Crystalioid Score Consults _Time Expired |
| sw 0.84 2048cc 15 0.82 1.Swks 7¢6%) |
| Gsw 2.16 2230cc 13 1.32 7.0wks 19¢20%) |
{ )

The majority of patients were young black males. Thirteen percent of the patients in
this study were assaulted by relatives or acquaintances. Only 25X of the victims were
employed, which probably accounts for the small number of patients with commercial
insurance (6%). In instances where the penetrating trauma occurred in conjunction with
another crime, guns were responsible over twice as often as knives.

Conclusions: The results indicate that penetrating trauma to the torso consumes
significant community resources, with gunshot wounds accounting for the larger
expenditure. Public sources paid more than $900,000 for the injuries occurring in this
4-month study. 1f this study had included injuries to the head and/or the extremities,
the total expense would have been greater. Gunshot victims cost Dallas county an average
of $6,000 each, which is greater than twice the amount public sources pay for people who
are stabbed.




CONTINUOLUIS ARTERIOVENO! !S REWARMING (CAVR): RAPID REVERSAL OF HYPOTHERMIA IN
CRITICALLY ILL PATIENTS

LM, Gentilellg, R.A. Cobean, P.J. Offner, R.W. Soderberg, G.J. Jurkovich. Department of
Surgery, Harborview Medical Center, University of Washington, Seattle, WA, U.S.A.

The mortality rate of critically ill patients correlates directly with both the degree and
duration of postoperative hypothermia. However, such patients can be extremely difficult to
treat using standard rewarming (SR) techniques. We developed a rewarming method
(CAVR) that is significantly faster than SR. The tubing circuit of a counter-current fluid
warmer designed for rapid warming of IV fluids was heparin bonded, and percutaneously
placed femoral arterial and venous hemofiltration catheters were connected to its inflow and
outflow side, creating a circulatory fistula through the heating mechanism. We report the
first clinical trial using this technique.

Over a ten month period 34 patients were treated for hypothermia (T<35°C) after major
trauma (n=23), ruptured aortic aneurysm (n=7), bleeding varnices (n=2), near drowning
(n=1) or perforated ulcer (n=1). Eighteen patients received SR only, which consisted of
combined use of airway rewarming, heating blankets, warm |V fluids, a Mylar head wrap
and a radiant heat shield. CAVR was added to SR in the remaining 16 patients. Both groups
had equivalent APACHE I, Injury Severity and Acute Physiology Scores, and prewarming
blood and fluid requirements and incidence of coagulopathy were similar.
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Besults: Hypothermia resolved in 39 minutes with CAVR vs. 3.23 hours with SR
(p<0.0001). This was associated with a significant reduction in blood and overall fluid
requirements, number of organ failures, and length of ICU stay, and a significant increase
in survival after moderately severe injury.

Conclusion: CAVR achieves simple, percutaneous extra-corporeal rewarming without the
need for heparin or pump assistance, is significantly faster than SR, and results in rapid
correction of the pathophysiologic changes associated with hypothermia.




USE OF PERMISSIVE HYPERCARBIA TO REDUCE MINUTE VENTILATION IN
PATIENTS WITH POST-TRAUMATIC ARDS COMPLICATED BY SEVERE
BAROTRAUMA

W.S. Brosche, J.K. Stene, M.T. Snider. Department of Anesthesia, Pennsylvania
State University College of Medicine, Hershey, PA USA

The ventilatory management of patients with post-traumatic ARDS is frequently
complicated by pulmonary barotrauma that limits the tidal volume and airway pressures
that the patients tolerate. We have adopted a technique of metabolically altering the
patients' blood bicarbonate levels to allow a markedly elevated PaCO2 with a normal
pHa. Because the gradient for CO2 removal is enhanced by increasing PaCO2 and
PACQ2, the patients' minute CO2 production can be excreted with a decreased minute
ventilation while maintaining an adequate PAO2 and preventing arterial hypoxia.

The technique involves various manipulations to accelerate renal compensation
including administration of exogenous sodium bicarbonate, diuresis with furosemide,
nasogastric suction and replacement of chloride with acetate in parenteral nutritional
formulations.

Permissive hypercarbia was achieved in five patients suffering from post-traumatic
ARDS with associated barotrauma, two of which also underwent IVOX therapy:

Table: Changes in Respiratory Parameters with Permissive Hypercarbia

arameter  [fiO5  |PIPcm [V + mlJPEEP |[Ratc M pH [PaO4 IPaCO, [HCO4 IBE Na C1 Sa0y %
er min

can Initial {.90+ [64.2+ |586%+ |13.4% P2.81 184 [7.37+ |[l16% P7i 32.6+ 6.4+ 139+ 98+ 197+
alues 2 17.3 197 9.0 18.1 9 .08 59 11 1.6 1.8 6 6 2
can 65+ J41.2+ (3404 |69+ [344+ (113 [7.376% [77.6+ [82% 51.71 19.8+ 150+ {92+ 94+
ypercarbic {.1 9.9 96 5.7 108 3 .02 20 17 52 6.7 6 5 s
slucs

|Meln 25+ 23+ 246+ [6.5+ t|- 164+ {7+ }0.006+ P84+ }25+ 167+ (1141 |10+ |6+ |3t
A 2 t17.3 210 5.0 20.6 11 .09 49 17 t 10.5 t 38t [85¢t]3 ¢t |3

n=5 t=p<.0§
Mean A (Initial - Hypercarbia)

This hypercarbic state allowed a significant reduction in peak inspiratory pressures,
positive end expiratory pressures, as well as a reduction tidal volume and moderate
reduction in minute ventilation. PaCQO2, bicarbonate levels and base excess were
significantly increased while maintaining pHa and PaO2. Two of the patients healed
large bronchopleural fistulae with this technique and were discharged from the hospital.
The other three patients died from septic complications of their trauma.

Permissive hypercarbia thus appears to be a reasonable technique in patients with
post-traumatic ARDS complicated by barotrauma to decrease the high ventilatory
pressures seen in these patients to allow for healing and to prevent possible further lung

injury.




CARDIOPULMONARY CHANGES DURING PROSTHETIC HIP SURGERY WITH
ACRYLIC BONE CEMENT EVALUATED BY MEANS OF TRANSOESOPHAGEAL
ECHOCARDIOGRAPHY (TEE).

A.Rajek!, S.Langenecker!, H.Andel!, O. Kwasny? and 1.Schindler!
! Department of Anaesthesia and General Intensive Care
2 NDepartment of Traumatology
University of Vierna, A-1090 Vienna, Austria

Introduction: Acrylic bone cement in prosthetic hip surgery frequently triggers
pathophysiologic events. More specifically, a correlation between the use of acrylic bone
cement and cardiorespiratory changes has been observed [1j. The aim of our study was to
analyze the hemodynamic and pulmonary changes during surgery.

Patients and methods:7 patients (ASA 3-4), average age 87 (81-91) years were studied. In
all patients a central venous catheter was inserted and the arteria radialis was cannulated.
Anaesthesia, fluids (Ringer's Solution) and catecholamine support (dopamine up to 10
xg/kg/min) was given according to a standard protocol. Patients were normoventilated with an
oxygen/nitrous oxide mixture (FiO2 0.5). After induction of anaesthesia, the TEE probe was
positioned and measurements of cardiac output (CO), ejection fraction (EF) and enddiastolic
and endsystolic volume (EDV, ESV) were performed. In addition, partial pressure of oxygen
and carbon dioxide (pO2, pCO2), systolic and mean arterial pressure (SAP, MAP) and heart
rate (HR) were documented ten minutes after induction (A), immediately after implantation of
bone cement (BO), then every 2 minutes (B2, B4, B6) and at the end of surgery (C).

Results: As shown in the table 6 minutes after cement implantation a decrease in MAP and EF
and an increase in RAP was observed, whereas only slight changes were seen in HR, pO2 and
pCO2.

A Bo B2 B4 Bs C
HR beats/min 86+6.2 | 86+5.9 | 87+6.3 | 84+6.1 | 81+4.9 | 77+3.7
MAP mmHg 94+4.0 | 994+7.8 | 954+5.1 | 87+2.9 | 80+3.0%| 83+3.8
RAP mmHg 8+1.6 {10+1.6*| 11+1.6%| 10+1.4 | 10+1.3*[ 10+1.6
pO2 mmHg 159416 {16148.2*% 140+9.3 [143+11.3(1424+10.3| 139+8.4
pCO2 mmHg 39+1.0 | 37+1.6 | 38+1.6 | 38+1.6 | 39+1.7 | 40+2.2
CO 1/min 3.740.4914.440.7213.2+0.31{4.1+0.75|3.8+0.60]4.2+1.02
EF % 43+7.1 | 40+6.4 | 42+3.3 | 424+3.7*| 40+4.0% | 47+5.7

*p < 0.05 compared to A (Wilcoxon Test for matched pairs)
TAB.: mean + SEM

Conclusion: In our patients cardiorespiratory changes occured during cemented hip
surgery. However, with the monitoring used hemodynamic changes could be treated
satisfactory, although a poor cardiac performance was seen already at baseline measurements.

References: 1) Hyderally H., Miller R.: Hypotension and cardiac arrest during prosthetic
hip surgery with acrylic bone cement. Orthop. Rev. 5: 55 (1976)




Level One Trauma Anesthesia Simulations (LOTAS)
Moderator in Chief: Colin E Mackenzie, M.D.

This session will focus on various aspects of the Level One Trauma Anesthesia
Simultations (LOTAS) project. The session will discuss progress in videoanalysis of
trauma anesthesia personnel at a Level One Trauma Center. The techniques, equip-
ment and software used will be described. Performance and human factors issued
will be presented.




Part One

BREAKAWAY SESSION
Simulation of Level One Trauma Anesthesia

Colin F. Mackenzie, M.D.

Thursday June 11 2:30-3:30 p.m.

I. Introduction to Anesthesia simulators and training devices

A.

Existing simulators and training devices

1.

2.

1968 Denison and Abrahamson (SIMI) - Training device
1972 Smith N.T. (SLEEPER) - simulator

1987 Schwid (SIMCORD - simulator

1988 Gaba (CASE) s